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Response to Amendment 

1. Status: Receipt is acknowledged of papers submitted on February 16, 2007 under 
amendments, which have been placed of record in the file. Claims 1-16 are pending in this 
action. The amendment does not introduces any new matter into the disclosure. The added 
material, which is supported by the original disclosure. Please all the replies and correspondence 
should be addressed to examiner's new art unit 2629. 

Applicant has amended abstract per objection, therefore objection to abstract is 
withdrawn. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Daughton et 
al. (US 6,538,921 Bl) as applied to claims 1 and 2 above, and further in view of Sharma (US 
2003/0122790 Al). 

Regarding Claim 1, Daughton et al. teaches a memory circuit (Col. 5, Lines 55) 
comprising: one or more magnetoresistive random access memories (page 6, Lines 31-34), 
MRAMs (Col. 6, Lines 31-40), coupled to a flip-flop circuit (Col. 23, Lines 16-19, Line 34-42 
and Col. 6, Lines 31-40, also see figures 2,6,10 Items 21, 62-73). 
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However, Daughton et al. one or more magnetoresistive random access memories , 
MRAM, a switching device; a pixel electrode; at least two MRAMs; and a bit line, the bit line 
nmning from the switching device to the pixel electrode; the bit line being arranged to cross over 
a first MRAM in a first direction and to cross over a second MRAM in a second direction, the 
first direction being substantially opposed to the second direction. 

However, Sharma teaches a memory circuit (page 2, paragraph 14, Lines 1-4)) 
comprising: one or more magnetoresistive random access memories, MRAM (page 4, paragraph 
48, Line 1) a switching device (page 4, paragraph 48, Line 4) ; a pixel electrode (page 4, 
paragraph 48, Line 5); at least two MRAMs (page 5, paragraph 55, Lines 3,4); and a bit line 
(page 3, paragraph 35, Line 3), the bit line running fi-om the switching device to the pixel 
electrode (page page 5, paragraph 54, paragraph 55, Lines 1-8); the bit line being arranged to 
cross over a first MRAM in a first direction and to cross over a second MRAM in a second 
direction, the first direction being substantially opposed to the second direction (page 5, 
paragraph 55, see figure 12). 

The reason to combine Daughton et al. teaches such memories can be advantageously 
based on the storage of digital symbols as alternative states of magnetization in magnetic 
materials provided in each memory storage cell, the result being memories which use less 
electrical power and do not lose information upon removals of such electrical power a memory 
circuit comprising: magnetoresistive random access memories MRAMs, but fails to teach a 
specific application such as display where a pixel structure of display is associated with MRAM 
where power consumption is major concerned. 
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Thus it would have been obvious to one in the ordinary skill in the art at the time of 
invention was made to incorporate the teaching of Sharma to the teaching of Daughton et al. to 
be able to have a display system where a pixel structure of display is associated with MRAM 
which use less electrical power and do not lose information upon removals of such electrical 
power. 

Regarding Claim 2, Daughton et al. teaches two MRAMs and the flip-flop circuit, the 
flip-flop circuit comprising two inputs, each of the two MRAMs being coupled to a respective 
one of the flip-flop circuit inputs (Col. 23, Lines 16-19, Line 34-42 and Col. 6, Lines 31-40, also 
see figures 2,6,10 Items 21, 62-73). 

Claim 3, Sherma teaches each pixel is being associated with a respective one of the 
memory circuit (page 4, paragraph 48). 

Claim 4, Daughton et al. teaches a memory circuit (Col. 5, Lines 55) comprising: one or 
more magnetoresistive random access memories (page 6, Lines 31-34), MRAMs (Col. 6, Lines 
31-40), coupled to a flip-flop circuit (Col. 23, Lines 16-19, Line 34-42 and Col. 6, Lines 31-40, 
also see figures 2,6, 1 0 Items 2 1 , 62-73). 

However, Daughton et al. one or more magnetoresistive random access memories , 
MRAM, a switching device; a pixel electrode; at least two MRAMs; and a bit line, the bit line 
running from the switching device to the pixel electrode; the bit line being arranged to cross over 
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a first MRAM in a first direction and to cross over a second MRAM in a second direction, the 
first direction being substantially opposed to the second direction. 

However, Sharma teaches a pixel and memory assembly for a display device, comprising: 
a pixel display electrode coupled to in-pixel memory means, the in-pixel memory means 
comprising one or more MRAM (page 4, paragraph 48, page 5, paragraph 55) a memory circuit 
(page 2, paragraph 14, Lines 1-4)) comprising: one or more magnetoresistive random access 
memories, MRAM (page 4, paragraph 48, Line 1) a switching device (page 4, paragraph 48, 
Line 4) ; a pixel electrode (page 4, paragraph 48, Line 5); at least two MRAMs (page 5, 
paragraph 55, Lines 3,4); and a bit line (page 3, paragraph 35, Line 3), the bit line running fi-om 
the switching device to the pixel electrode (page page 5, paragraph 54, paragraph 55, Lines 1-8); 
the bit line being arranged to cross over a first MRAM in a first direction and to cross over a 
second MRAM in a second direction, the first direction being substantially opposed to the 
second direction (page 5, paragraph 55, see figure 12). 

The reason to combine Daughton et al. teaches such memories can be advantageously 
based on the storage of digital symbols as alternative states of magnetization in magnetic 
materials provided in each memory storage cell, the result being memories which use less 
electrical power and do not lose information upon removals of such electrical power a memory 
circuit comprising: magnetoresistive random access memories MRAMs, but fails to teach a 
specific application such as display where a pixel structure of display is associated with MRAM 
where power consumption is major concemed. 

Thus it would have been obvious to one in the ordinary skill in the art at the time of 
invention was made to incorporate the teaching of Sharma to the teaching of Daughton et al. to 
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be able to have a display system where a pixel structure of display is associated with MRAM 
which use less electrical power and do not lose information upon removals of such electrical 
power. 

Claim 5, Sherma teaches the in-pixel memory means flirther comprises a flip-flop circuit, 
the one or more MRAMs being coupled to the flip-flop circuit (page 4, paragraph 48, see figure 
12). 

Daughton et al, teaches a memory circuit (Col. 5, Lines 55) comprising: one or more 
magnetoresistive random access memories (page 6, Lines 31-34), MRAMs (Col. 6, Lines 31-40), 
coupled to a flip-flop circuit (Col. 23, Lines 16-19, Line 34-42 and Col. 6, Lines 31-40, also see 
figures 2,6,10 Items 21, 62-73). 

Claim 6, Daughton's teaches two MRAMs (item # 21 figure 10, Col. 23, Lines 55-58 
where shows typical MRAM structure connected to flip-flop) and the flip-flop circuit, the flip- . 
flop circuit comprising two inputs, each of the two MRAMs being coupled to a respective one of 
the flip-flop circuit inputs (item # 21 figure 10, Col. 23, Lines 55-58 where shows typical 
MRAM structure connected to flip-flop formed by nand gates 62,64 and detail of connection 
through several switching transistor to flip-flop and two MRAM cells item #21 figure 10 is 
described in detail Col. 23, line 65 to Col. 24, Line 32). 
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Claim 7, Sherma teaches a pixel and in-pixel memory for a display device (page 4, 
paragraph 48), comprising: a switching device; a pixel electrode; a first MRAM; a second 
MRAM (page 4, paragraph 48, page 5, paragraph 55) and a bit line (page 3, paragraph 35, Line 
3), the bit line running from the switching device to the pixel electrode (page page 5, paragraph 
54, paragraph 55, Lines 1-8); the bit line being arranged to cross over a first MRAM in a first 
direction and to cross over a second MRAM in a second direction, the first direction being 
substantially opposed to the second direction (page 5, paragraph 55, see figure 12). 

Daughton's teaches the bit line being arranged to cross over the first MRAM in a first 
direction and to cross over the second MRAM in a second direction, the first direction being 
substantially opposed to the second direction (please see figure 2, Col. 6, Lines Lines 31-40, 
teaches bit structure of two memory cells of MRAM and interconnection per claimed limitations 
also see figure 8B, Col. 21, Lines 32-47). 

Claim 8, Daughton teaches routing bit lines of two memory cells connected in the series 
(see figure 8B) the bit lines is laid out such that it passes over the first MRAM 21 then tum or 
meanders back on itself before passing over the second MRAM 21 (Col. 21, Lines 32-47). Figure 
10 also shows how two memory cells are connected in series to read or write data in magnetic 
memory cells. Daughton's prior art does suggests and discloses overall cormection of the bit 
connection in series with driving circuitry (see Col. 5, Lines 50-60 which is similar to applicant's 
specification paragraph 10 of US PGPUB 2005/0116261 Al). 
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Sherma teaches the bit line being arranged to cross over a first MRAM in a first direction 
and to cross over a second MRAM in a second direction, the first direction being substantially 
opposed to the second direction (page 5, paragraph 55, see figure 12). 



Claim 9, Sherma teaches a pixel and in-pixel memory for a display device comprising: a 
switching device; a pixel electrode (page 4, paragraph 48); a first MRAM; a second MRAM (see 
figure 12, page 5, paragraph 55); and fiirther comprising: a word line (see figure 3, page 3, 
paragraph 35), running under the other ends of each of the first and second MRAMs, for 
addressing the MRAMs (See figures 8,3,12, page 4, paragraph 48, page 5, paragraph 55, page 3, 
paragraph 35) ; and a gate line, for driving the switching device, coupled to the switching device 
(page 4, paragraph 48); the word line being arranged between the pixel electrode and the gate 
line such that the bit line passes over the word line but does not pass over the gate line (See 
figure 3,8,page 4, paragraph 48, page 3, paragraph 35, XI 1 bit line, X12 word line ). 

Claim 10, Sharma teaches a pixel and in-pixel memory for a display device (page 4, 
paragraph 48), comprising: a pixel display electrode coupled to in-pixel memory means, the in- 
pixel memory means comprising one or more MRAM (page 4, paragraph 48, page 5, paragraph 
55) a memory circuit (page 2, paragraph 14, Lines 1-4) comprising: one or more 
magnetoresistive random access memories, MRAM (page 4, paragraph 48, Line 1) a switching 
device (page 4, paragraph 48, Line 4) ; a pixel electrode (page 4, paragraph 48, Line 5); at least 
two MRAMs (page 5, paragraph 55, Lines 3,4); and a bit line (page 3, paragraph 35, Line 3), the 
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bit line running from the switching device to the pixel electrode (page page 5, paragraph 54, 
paragraph 55, Lines 1-8); a word line, running under the other ends of each of the one or more 
MRAMs, for addressing the MRAMs (see figure 8, page 4, paragraphs 47,48 X12 word Line); 
and a gate line, for driving the switching device, coupled to the switching device (see figure 8, 
paragraph 48); the word line being arranged between the pixel electrode and the gate line such 
that the bit line passes over the word line but does not pass over the gate line (see figures 8,3,12, 
page 3, paragraph 35, page 4, paragraphs 47,48, page 5, paragraph 55). 

Daughton's teaches the bit line being arranged to cross over the first MRAM in a first 
direction and to cross over the second MRAM in a second direction, the first direction being 
substantially opposed to the second direction (please see figure 2, Col. 6, Lines Lines 31-40, 
teaches bit structure of two memory cells of MRAM and interconnection per claimed limitations 
also see figure 8B, Col. 21, Lines 32-47). 

Claim 11, Sherma teaches a display device comprising a pixel and in-pixel memory (page 
4, paragraph 48). 



Claim 12, Sherma teaches the pixel and in-pixel memory (page 4, paragraph 48) is 
integrated with active matrix elements and drive Hnes of the display device (page 4, paragraph 
46). 
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4. Claims 13-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sharma (US 
2003/0122790 Al) in view of Matsuoka et al. (US 6,560,135 B2). 

Claim 13 Sherma teaches a method of forming an in-pixel memory display device (page 
4, paragraph 48), comprising: forming a switching device; forming an in-pixel memory circuit 
comprising one or more MRAMs coupled to a read-out circuit (page 4, paragraph 48, page 5, 
paragraph 55); forming a word line, for addressing the in-pixel memory circuit (page 3, 
paragraph 34,35, page 4, paragraph 47,48)), and forming a gate line, for driving the switching 
device (page 4, paragraph 48, page 5, paragraph 55). 

However, Sharma fails to disclose the word line and the gate line are formed during a 
same masking stage. 

However, Matsuoka et al. discloses the word line and the gate line are formed during a 
same masking stage (Col. 5, Line 63 to Col. 6, Line 35). 

Thus it would have been obvious to one in the ordinary skill in the art at the time of 
invention was made to incorporate the teaching of Sharma to the teaching of. Matsuoka et al. to 
be able to have a display system where a pixel structure of display is associated with MRAM 
where word line and bit line separated so the short does not occur which produces very stable 
writing in MRAM. 
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Claim 14, Sherma teaches a method of forming an in-pixel memory display device (page 
4, paragraph 48), comprising: forming a switching device (page 4, paragraph 48, page 5, 
paragraph 55); forming an in-pixel memory circuit comprising one or more MRAMs coupled to 
a read-out circuit (page 4, paragraphs 46-48, page 5, paragraphs 54,55); forming a bit line, for 
addressing the in-pixel memory circuit (please see figure 8, page 4, paragraphs 46-48); forming a 
column line, for driving the switching device (see figure 8, page 4, paragraph 46-48). 

. Matsuoka et al. the bit line and the column line are formed during a same masking stage 
(Col. 8, Lines 4-11 see figure 6). 

Claim 15, Sherma teaches forming a word line, for addressing the in-pixel memory 
circuit (page 3, paragraph 34,35, page 4, paragraph 47,48), and forming a gate line, for driving 
the switching device (page 4, paragraph 48, page 5, paragraph 55).. 

Matsuoka et al. discloses the word line and the gate line are formed during a same 
masking stage (Col. 5, Line 63 to Col. 6, Line 35). 

Claim 16, Sherma teaches the in-pixel memory means further comprises a flip-flop 
circuit, the one or more MRAMs being coupled to the flip-flop circuit (page 4, paragraph 48, see 
figure 12). 

Daughton et al. teaches a memory circuit (Col. 5, Lines 55) comprising: one or more 
magnetoresistive random access memories (page 6, Lines 31-34), MRAMs (Col. 6, Lines 31-40), 
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coupled to a flip-flop circuit (Col. 23, Lines 16-19, Line 34-42 and Col. 6, Lines 31-40, also see 
figures 2,6,10 Items 21, 62-73). 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Pemer et al. (US 6188615 Bl) MRAM device including digital sense amplifiers. 

6. Any inquiry concerning this communication or earlier communications fi'om the 
examiner should be directed to Prabodh M. Dharia whose telephone number is 571-272-7668. 
The examiner can normally be reached on M-F SAM to 5PM. 

7. The fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

8. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance fi'om a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Commissioner of Patents and Trademarks 



Washington, D.C. 20231 
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